QUESTIONS FOR HEARING EXPERTS ON FIELD RESIDUES STUDIES

General

i. Is there a protocol under development providing guidance on how to
design a study/studies to collect information on pesticide residue
levels for pollen and nectar? Yes, per the Fleld Residus Writing Group
of the Semi-fleld/Full Fleld Working Group of the ICPPR Bee
Protection Group.

2. In your opinion/experience, the semi-field or the open field design is
the more appropriate? Why? This depends on the oblectives of the
study. If the obiective is to track the fate {dissipation) of the
pesticide from the plant nectar/pollen to the bee collacted
nactar/pollen to the hive products (honey, bee bread) under worse
case foraging conditions, then a semi-feld/tunnel study is desirable.
Furthermore, some orops ¢an only be realistically samplad using bees
{in tents). Generally, howsver, an open {(full fleld) design is
preferable for logistical efficiancy, better environmental realism {no
interferance from tunneais/tents), and better representation of typical
agronomical practices {irrigation, etc).

3. Does this protocol (or any) include a reasoning for the number of
sites and number of samples to be taken in order to provide a
reasonable representative sampling regime for a certain pesticide use
in a certain scale (i.e. considering spatial and temporal scale
factors)? In my opinion, no current guidance for conducting bee
relevant residue studies provides a pregise reasoning for the
recommendead number of sites {&.g., USEPA = 3 minimum; EFSA = 5
minimum; COPR ~ 9 minimum). For the neonicotinoids, site-to-site
vartabtity in residue concentrations {measured on the same orop, at
the same rate and Uming) can vary up to 100X {(bypically 18X, 1
believe an analysis of spatial variabllity In residue data s needed to
better justify the number of sites nesded In bee-residue studies,

Given the imitations of the current residue database for polien and
nectar, 1 bellave an analvsis of residue trial data used to support
human health risk assessment might provide valuable Insights, AL
USEPRA, such "magnitude of residue” trials are conducted on a largs
number of sites {12+ siteg/oron) depending on the use pattern.
USEPRA is planning on exploring such an analysis in the near future,
4. Do you think that such a protocol should be different for different
pesticide application types such as spray application(s) during the
flowering, spray application(s) before the flowering, seed treatment
and or other types of application(s) during or before the flowering?
Yest We know for the neonicotinoids, the residue profile over time
differs greatly among application methods {(foliar spray, soil, sesd
treatment in addition to the tUming of application {pre/during bloom;
post bloom ), These differences WILL impact the occurrence of the
“peak” residues and the overall temporal variability, This in furn will
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impact the timing and number of samplies neaded 10 be taken.
Protocol differences will also Hkely depend on the systemicity of the
chemical, timing of application and the persistence of the pesticide
anfin follage and soil,

How can it be ensured that the peak concentration is captured? For
foliar spray applications at bloom, this is readily done by ensuring
that sampling begins within 1 day after application {and bloom)
prours, For foliar applications made prior to bipom, peak residuss
would likely be captured during the first days of bloom. For soll
applications, capturing "peak” residues is more difficult because of
the competing effects of factors ke the rate of chemical uptake from
soif, rate of crop growth, formation rates of pollen and nectar, and
degradation rates of the chemical In soll and plant tissues. This is
sspecially difficult for indeterminate blooming crops {cotton,
cucurbits) which have long bloom periods, in these cases, frequent
sampling during the entire hioom periods is required. For seed
treatments, sampling sarly In the bloom period will likely capture
peak residues, however exceptions can ogour {e.g., imidadioprid In
seed treated corn pollen increasad over the bloom period presumably
to desiceation of pollen).

Do you consider any criteria to select the sites where to conduct field
residues studies? Do you think it would be possible to define
“representative sites” (in terms of environmental factors) where to
conduct field residue studies? The only criterion currantly used is that
the sitels) be representative of the dominant locations where the
orop is grown, In terms of environmaental factors as oriteria, 1 baligve
these will be dependent on the physicochemical properties of the
pasticide and to some extent, how it is used., For example, F a
parsistent, systemic pesticide preferentially partitions 1o organic
carbon and s soll appliad, then griterta may be astabiished based on
soif properties {8.0., % organic carbon, % sand/siit/clay).

That being said, agronomic practices {rrigation) and other factors
cowld offset such Tenvironmaental’ oriteria, especially for systemic
opesticides, Ultimately, plant uptake and Dransiocation modsls are
neaded to address this problem, because the sxpression of residuss
in polien and nectar is not simply a function of a pestigide’s
Bicavalability In soll, for example. Rather, such rasidues depend on
the mechanism of transiocation {apoplastic, xviem, phicem mediated
transporty, the thming of application relative to production of pollen &
nectaries, the growth rate of the plant, transpiration, among other
factors,

in terms of defining "reprasentative sites”, T think it might be
oossibie o do this from an environmental perspective, perhaps
bullding upon the ecoregion approach usad by USEPA and others for
Terrestrial Field Dissipation studies. This may be more applicable to
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foliar applications of non-systamic chamicals, Again, howsver, such
anvironmaental factors for defining representative could be
confoundad by biclogical and agronomic factors, particularly for
systermnic compounds,

If a seed-treated crop can be sown in autumn as well as in spring
(e.g. wheat), are there indications whether the autumn or spring
variant will result in the highest residues in nectar and pollen? Not to
my kKnowledge, While 8 considerable amount of residue data have
been generated for sesd treatment applications of pesticides, the
confounding influence of site-to-site differences may oulweigh the
influence of season on residues {particularly since residues from seed
treatments tend to be very low---basad on the neonicotineids). 1
balieve to properly address this quastion, oneg would nead to have a
study conducted at the same site, orop, appiication rate bhut with
applications at the gifferent seasons.

on

Study design

8. Do you recommend a minimum size for field plot in the semi-field
and open field trials? This question seems {0 be getling into the
gffects side of semi-fleld/full field studies. Semi-field (tunnel) studies
have definad plot sizes in OECD guidelines and additional
recommaendations from ICPPR (arger tunnels are generally betier),
For full fieid studies, the plot size has not been precisely defined o
my knowledge, This question was posead to the USEPA FIFRA
Scientific Advisory Board in 2014 with no concrate recommendations.
I think that there would be differences between plot sizes in the US
vs Burope, given the prevalence of much larger monocuitures in the
US {&.0., sovbean, cotton, corn). Obviously, the foraging range of the
target bee species is a driver of plot size. Given the large foraging
range of honevhees, U is important not just to focus on the size of
the treated field, but the representativenass of the surrounding
landscape with respect to “typical growing regions.” I would expect
the same size plot mmersed In a region with lots of attractive
{atternative) forage would resull in very ditferent exposures of bees
compared to one with imited altermnative forage.

One of the biggest congerns with full field studies of honevhees in the
US s the perception of having 8 high likelihood of a Type I error
{false negative) because field sizeflocation do not capturs high end
axposures. One notable exception might be with almonds in
California, where little else g In Bloom during the Ume almonds
bioom and large acreage exists for this crop (=1 million}, Ultimately,
a careful GIS based analysis of hypothetical honevbee forage areas
gver space and tme might inform the size and location of full field
studies,
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10.

11.

12.

How many replicates of independent sites do you consider
appropriate? In the US, the minimum is 3, from different growing
regions, but as discussad praviously, this is not supported by “hard’
data,

What is the minimum number of hives/colonies/nests for each plot in
semi-field studies and each site in field studies? For tunneai studies,
this has been defined in guidance with honevbees. For large scale
{semi-field} colony feeding studies, typically 7-8 honevbes colonies /
site {reflecting different treatments) are required-—with sites being
separated by 1 mile or more, For full fleld studies, T am not aware of
specifications of the minimum number of hives for any bee spedies,
Obviously, for full fleld studies, one does not want 1o excesd the
‘carrying capacity’ of the location in terms of forage resources for the
cotonies, I don't have knowledge of how to determine this, but
axpact it could be approximatad based on the energelic requiraments
of & colony in relation to availlable forage resourcas {though the latter
could be difficult to define). Commercial beakeapers might also have
nsights to this carrving capacity queastion, though they often use
suppiemental feeding which can inflate the number of colonies they
keep at a given site.

What is the appropriate hive/colony/nest set up and housing
requirements for HB, BB and SB? What are the most important local
environmental conditions to be consider for these studies? I do not
have sufficient knowledge to specifically address this question for BB
and 5B, but dearly, ensuring that oritical environmaental factors are
met temperature, forage resgurges, timing of nest initlation,
disease/pradator pravention, otc.) would apply. For HE, experignce
has shown that fading hives in different directions and with different
coloration/patterns helps avold cross foraging of colonies, Ensuring
that hives are initiated In time for spring nectar flows s gritical, along
with sound beekeeping practices to prevent Varroa and other
commaon pests/pathogens.,

What are, on average, the foraging flight distances you would
consider in field residue studies with HB, SB and BB? What could be
the minimum distance between fields that would make them
independent (i.e. no exchange of bees)? For semi-fiald colony feeding
studies with HB, 1 mile (1.6 k) has been usad 8% a minimum
distance among sites. The concern in these CFS studies, however, g
not orpss foraging on a given feld but rather but obtaining 8
sufficlently diverse foraging landscape is reprasentad by sach site,
For fleld residue studies conducted in the US, sites are normally very
far apart (hundrads of mites) to capturs different climate, hydrologig,
agronomic and landscape differences. I one were want to have
multiple sites In the same region/landscape and use free foraging
honevbees as part of the exposure metric {e.q., o gage variahility In
fidelity to treated flelds, landscape dilution}, then placing hives at
least & miles apart would Hkely suffice given the maximum forage
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13.

distance often cited for honeybees, For BE, I am not aware of
minimum distances being defined, bul BB foraging distances are said
to be typlcally within 1.5 km from the colony {8.q., Gradish et al
20193, For solitary bees, foraging distance s species specific {a.49.,
mason bees are reported o forage within 300 m from the nestl.
Which are the crops you preferably use and why? What are the
advantages and disadvantages of the most commonly used crops
(OSR, Phacelia, sunflower, apple,...?)? In your experience, do these
crops yield high residue levels compared to other crops? Are they
generally good surrogate crops? Is it possible to elaborate
extrapolation rules (e.g. crop groups definition within which residue
levels are expected to be similar) in case surrogate crops are used
for the other crops that need to be evaluated in the regulatory
context (e.g. the crop under evaluation has a limited ability to
produce sufficient amounts of pollen and nectar for residue analysis)?
It the US, the selection of crops for residue studias must reflect the
bea-attractive crops to which they are applied, The more grops to
which the pesticide is appliad, the greater number of residues studies
is required. Thers s no pre-defined Tsurrogate” crop, To my
knowledgs, the evidence and analyse supporting the use of 3
syrrogate orops o reprasant many other crops is wealk, particularly
for systemic pesticides—given the many different factors that govemn
the exprassion of residues in pollen and nectar, For non-systemic
pesticides, however, the identification of a surrogate {e.g., worst
casal crop might be more ltkely, singe factors affecting uptaks and
transiceation are not relevant, Here, flower physiology {8.9.,
ohysical avatlability and orlentation of stamen & nectaries) in refation
to pasticide spray would Hkely be an important factor to consider, as
well as duration of bloom for a given blossom.

For systemic pesticides, most of my experience comes from analysis
of residue data for the neonicotinoids and sulfoxafior (See USEPA
2020a,0), Therefore, the conclusions from this analysis may not be
applicable to other types of pesticides, That being said, 1 have found
that crop-to-crop differences in application rate-normalized residuss
{(RUDY measured at the same site and time often exeeed 10X and
greasionatly 1000X when mesasured ab different sites. Importantly,
the impact of crop on residuss differed among sites and among
matrices in unpredictable ways, Generally speaking, crop-to-orop
differences in RUDs within a grop grouping {&.9., citrus, stone frult,
et} wers similar in magnitude Lo site-to-site differences. Some
notable exceptions axist, with sovbean having very low residues for
neonicotineids even with follar applications, Furthermore, we found
that grapes had high residues In pollen compared to other barry
crops. Method of application matters, with seed treatment
applications resulting In low residuss overall of the neonicotinoids
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{usually < 10 ppb) and thus, crop-specific differences in residuss
were much less apparent.

I think that more curation and analysis of residue data nesds to be
done in order to fully address the grouping and representativensss of
crops for residue studies, In order to remove the confounding
nfluence of site on residue levels, such studies will likely need 1o be
conducted on multiple crops at a given site or even under semi-
controfied {greanhouse/shade house) conditions.

14. Do you exclude the presence of other competing crops/plants in the
surrounding area in order to ensure exclusive foraging on the treated
crop? If this is not the case, what is the maximum % area of
alternative food in the foraging area you would accept, i.e. what you
consider as normal and could still be representative? For USEPA risk
assessment, we either use resides collected divectly from the plant or
from beas in tents on the treated orop. We presently do not apply a
“landscape dilution factor” and therefore, do not consider residuss
from free-foraging bees for risk assessment purposas in part due o
uncertainty in what constitutes “typical” variation in such landscape
ditution factors. Such diution factors will vary not only by site, but
also over time. T belleve much more data on honeybes forage fidelity
s needed in order to address this question.

15. Which land use/cover types are considered as alternative forage
areas? What methods are you aware that is appropriate for mapping
alternative forage areas and resources within the bees’ foraging
range? I have limited expertise in GIS/dand use data, With respect to
honeyvbess, which forage on a wide variety of plants, my
understanding is that typical GIS data lavers for land cover may be
to coarse o adequately delineate forage areas. Honsvbees are highly
gpportunistic foragers and hives are sugeesstully reared even in
urban envirenments, Furthermors, mere prasences of an attractive
crop does mean the presence of forage, since bloom is required. We
aisy iack sufficient knowladge to determing the importance of non-
floral resources {e.q., extrafioral nactar) as resgurcas when plants
are net in bioom. Based on my very limited understanding of current
GIS land cover data, I think real time’ reconnaissance may be
required to define alternative forage at g given site, possibly using
gdrone technology.

16. In your experience, how feasible is to identify landscapes with land
uses/covers that enable foraging to a higher extent on the focal field?
I have no experiance in this area.

Sampling methods

17. What are the most preferred sampling methods in the practice for
collecting pollen and nectar and why (manual collection from flowers
vs pollinators collection and for which matrix)? I have no direct

ED_006569N_00037668-00006



sxperignce in conducting pollen and nectar sampling. However, for
risk assassment purposes, 1 prefer o use plant-coliected {e.q.,
capillary tube) and bee-collected sampling methods, where beas are
tented. In general, I prefer bee-collected sampies over plant-
collectad samplas when both are avallable because 1 belleve bess are
better at integrating spatial differences in residue levels among
olants and blossoms comparad to hand technigques. T belleve L s also
more reprasentative of what is being brought back to the hive,

For many crops, hand collection is not practical and beas must be
used, One thing of concern is desiceation of pollen and how this
affects residue concentrations that are expressed on a fresh welght
basis, Hand sampling methods, particularly on day G, can also result
i contamination of sample due o transfer of residues remaining on
nelals,

18. Do you think the sampling technique (of the same matrix) can affect
the residue levels estimation? Yes. For sulfoxafior, we saw that
residuas in cotton polien and nectar collected from plants were
greater than those collected by tented bees and In turn, bee-
collectad residues were graater than those collectad from tented
hives, Hive sampies can be problematic because it may not be
Known how long matrices have been deposited in the hive prior to
collaction,

19. Do you recommend a minimum quantity of sample for the various
matrices? What is it? I have no experience in this area but experts on
the ICPPR residue study team do and this is being addressed.

20. What is an appropriate time period to collect samples in relation to
the phenology of the flowering crop/model plant? If bees are used,
do you think that the season/time of the year should inform the
selection of the bee type? Could samples be pooled across
hives/colonies/nests? The timing for collecting sampies will depend
on the obijectives of the study and nature of the application method
and timing. For follar spray applications where peak residues are the
abiective, coliecting samples when sufficient blossoms are avallable
soonest after application s appropriate. If the objective Includes an
understanding of residus kinetics, then mors sampling events are
required. As mentioned previously, soll applications of systamic
sesticides may require a longer sampling period o capture peak
residues,

Other

21. Could palynology be used to confirm foraging on the focal crop? Yes,
for polien foraging and if the focal crop s relatively unique to the
forage area. This, however, would not necassarily confirm foraging
for nectar,
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22. Which protocol is the most appropriate/what is the most appropriate
method to determine the plant species origin of pollen in a
quantitative way? Why? I have no experience in this area,

23. Are there methods to determine the plant species origin of nectar? In
such case, which and with what accuracy? I have heard that it may
e possible to conduct palvnology on nectar, which may have pollen
grains intermixed in i, However, T am uncertain if this can be used
to track the source of nectar as the pollen grains presant may have
come from other locations/sourges.

24. For contact exposure assessment, what is the best practice to sample
bees? I have no experience in this area.
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